We performed AF demagnetization of NRM followed by AF demagnetization of IRM on 15 zircons. The close (1.5 mm) separation of the zircons on the epoxy holder resulted in contaminated field signals for three zircons mounted adjacent to much stronger samples. As such, reliable magnetic moment inversions were recovered from 12 of the 15 zircons. For these, initial NRM intensities range between 1.9×10 -13 and 6.2×10 -12 Am 2 with a mean of 2.3×10 -12 Am 2 . AF application yielded significantly noisier demagnetization sequences compared to thermal demagnetization (Fig. 2F ). We applied AF in 5 mT steps up to 20 mT and in 10 mT steps between 20 and 140 mT. All AF demagnetization sequences showed one identifiable component of magnetization that is fully removed by AF application of between 70 and 130 mT.
The mean NRM to near-saturation IRM ratio (NRM/IRM) for 12 zircons is 0.15, which may be converted to a paleointensity (B paleo ) estimate using the relationship:
where a is an empirically calibrated factor. Adopting a = 3000 µT based on experiments on magnetite and titanomagnetite with a wide range of domain states (Gattacceca and Rochette, 2004; Kletetschka et al., 2003) , we derive a paleointensity of 437 ± 95 µT (1σ), which is larger than the expected value by a factor of 10 (Gee et al., 2010) . This result implies that Bishop Tuff zircons have anomalously low values of a ≅ 300 µT, which corresponds to NRM/IRM ≅ 0.17 for a TRM acquired in an ambient field of 50 µT. For zircons with similar ferromagnetic mineralogy and magnetization mechanism as those analyzed in this study, we recommend a calibration factor of 300 µT, which is expected to yield 1σ errors on the order of 22% compared to the 13% from dual heating experiments.
The value of a = 530 inferred by Kletetschka et al., (2004) for hematite represents a closer match to our inferred value, although we favor magnetite or maghemite as the dominant ferromagnetic phase in most of our zircons. At the same time, our values of NRM/IRM are broadly consistent with the range (0.01 to 1) observed in Tanzawa pluton zircons (Sato et al., 2015) . Similarly high values of NRM/IRM have been observed in natural single-domain magnetite particles embedded in anorthosite (Kletetschka et al., 2006) . At the same time, although observed NRM/IRM values in synthetic magnetite-bearing samples are lower by at least 40% compared to our results, grain sizes in the 100 nm to 1 µm range represent the closest approximation (Yu, 2006) . These small inferred grain sizes are consistent with our results from electron microscopy.
Discussion of methodology for constraining the dispersed zircon magnetization
As described in Section 3.2 we use high-resolution QDM maps of the magnetic field from a zircon (A15) magnetized in a near-saturation 0.4 T magnetic field to constrain the possible moment contribution from volumetrically dispersed ferromagnetic sources in the zircon [e.g., Timms et al., (2012) ]. Here we discuss the uncertainties of this analysis and argue that it is sufficient to produce a reliable, conservative upper bound on the intensity of dispersed magnetization. To map between the dispersed magnetization and the imaged magnetic field, we approximated the zircon as a uniformly magnetized sphere with a 40 µm radius. Because the external magnetic field of a uniformly magnetized sphere is equivalent to that of a dipolar source situated at its center (Dunlop and Ozdemir, 1997) , we generate a magnetic field map for a given dispersed magnetization intensity assuming that a dipole source is situated at the center of the zircon at 40 µm depth (Fig. S1C ). The minimal amount of polishing conducted for the epoxymounted zircons resulted in the removal of only a small fraction of the total volume, resulting in sub-equant zircons that have aspect ratios rarely greater than 2:1 (Fig. 7) . Even so, modeling the zircon as a uniformly magnetized sphere is an approximation. Furthermore, the subtraction of the fitted localized sources assumes that these are well-modeled by a dipole; therefore, any nondipolarity of the actual localized sources would result in the incomplete or excessive subtraction of the signals. A more comprehensive analysis would study the magnetic field from a zircon with no localized sources, avoiding any uncertainties introduced by the subtraction of localized sources. Furthermore, the QDM image in Fig. 6 has a field gradient from the applied magnetic 4 field required by the QDM measurement with a full range of 0.46 µT across the image.
Subtracting this gradient leaves a uniform background field and yields a weaker value for the dispersed zircon dipole moment. However, such a subtraction may also remove some field contribution from the dispersed magnetization, leading to an overly stringent limit. We chose the more conservative approach and refrain from subtracting the background gradient, strengthening the assertion that ~1% is an upper bound for the contribution of the dispersed magnetization to the total zircon moment. Future analyses can more accurately constrain the dispersed magnetization by modeling realistic zircon geometries, studying zircons with no localized sources near the surface, improving the QDM applied magnetic field gradient, and distinguishing localized and dispersed sources by successively polishing or raising the diamond sensor height in 10 µm steps. Notes: Due to zircon A11's close location to the much stronger zircon A12 on the sample mount, we were unable to recover a reliable IRM demagnetization sequence. For the same reason, we were unable to recover reliable NRM or IRM data from three further zircons (A13-A15), which are not listed here. AF range fitted for the NRM to near-saturation IRM ratio (NRM/IRM) is 0 to 90 mT for all samples. The number of fitted steps is 12 for all samples. IRM paleointensities are computed using the slope of the standard least squares best fit line and an empirical factor of 3000 µT (Gattacceca and Rochette, 2004; Kletetschka et al., 2003) . Column 2 gives the maximum angular deviation, which describes the scatter of demagnetization data around the best-fit direction. Column 3 gives the 1 uncertainty of the best-fit slope in the Arai diagram normalized by the slope value.
